degrees of anaplasia during the course of the experiment, they
were considered to be the precursors of trabectilar hepatocellular
carcinomas. The progressive, irreversible nature of the lesions was
also supported by their almost spherical shape and high thymidine-
labeling indices (10- to 80-fold times greater than "background"
hepatocytes).  However, NDEA is known to be a potent carcinogen. No
studies of hepatocellular foci and less potent N-nitroso hepatocar-
cinogens have been reported.

Summary;_and_Dis cuss ion:  Carcinogenesis

Data on Humans.  Perhaps the greatest limitation in the
epidemiological studies described in this chapter is their lack of
sufficient data on the history of exposure to nitrate, nitrite, and
N-nitroso compounds for the individuals who develop cancer.  One of
the most thorough attempts to accumulate such data has been made by
Correa and his colleagues (Correa et_ al., 1976, 1979; Cuello et al.,
1976) in their studies of gastric cancer in Colombia. DespitlT"the
difficulties of ascertaining dietary intake and the inadequate
medical diagnoses in poorly developed regions, these investigators
were able to document the high frequency of both stomach cancer
and dysplasia in certain areas of that country.  It is likely that
dysplasia is a true precursor, but this has not been proven. That
nitrate, nitrite, or N-nitroso compounds play a role in the etiology
of dysplasia and the subsequent development of stomach cancer in
Colombia is plausible, but this, too, has not been proven. The
finding of a negative association between consumption of vegetables
containing the nitrosation inhibitor vitamin C lends further
indirect support to this hypothesis.

Carefully conducted studies of populations in Chile, Japan,
Iran, and China do not demonstrate a clear causal link between expo-
sure to nitrate and nitrite and the risk of gastric and esophageal
cancer in humans, nor do they rule out alternative causes. One
study conducted in Chile showed an inverse correlation between
stomach cancer and urinary nitrate levels.  Studies of Japanese in
Hawaii and in Japan were rigorous, but did not focus on N-nitroso
compounds. In Iran, nitrate and nitrite intakes were similar in
areas with a high and low incidence of esophageal cancer. The
Chinese have recommended dietary changes to discourage the use of
pickled vegetables and encourage the consumption of foods containing
ascorbic acid. Further study is needed to determine if these recom-
mended changes affect the incidence of esophageal cancer in that
country.

The cancer risks for humans from consumption of processed
meats has been studied by Meinsma (1964) in the Netherlands, where
a correlation between stomach cancer mortality and bacon consumption
was reported, and by Higginson (1966) in the United States, where a
difference in consumption of bacon and other cured meats between